Populus simonii, Populus yunnanensis, Salicaceae, Pop lar, Bud Exudate Bud exudates o f Populus simonii and Populus yunna nensis were similar and contained primarily caffeic acid and its esters together with the flavanones pinocembrin and pinobanksin-3-acetate. The terpenoid patterns o f the specimens examined varied, but this variation was not species related. On the basis o f bud exudate analysis P. simonii and P. yunnanensis may be considered to represent a single species.
Introduction
Populus simonii Carr, is native to north and cen tral C hina and K orea whereas P. yunnanensis Dode is restricted to south-east China, being the most southerly o f the " Balsam poplars" [1, 2] . Po pulus simonii is considered in detail by Rehder [3] , and W ilson [4] provides useful notes on the spe cies. Populus yunnanensis is less well documented and we were unable to locate any living specimens in W estern arboreta. It appears to be closely allied with P. simonii [5] o f which it may be a sport or geographical form [6] . Both plants show a range of m orphological forms in their native habitats and Ying [7] lists nine varieties of P. simonii and three o f P. yunnanensis. The flavonoid composition of bud exudate o f P. simonii has been assessed by polyamide TLC [8] and the exudate contains a se ries o f acetyloxycaffeic acids which do no occur in bud exudates o f "W estern" poplars [9] . We here describe the bud exudates of P. simonii and P. yun nanensis assessed by gas chrom atography -mass spectrometry (GC-M S) and briefly discuss the re lationship o f these species.
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Materials and Methods

Plant material
Sample preparation
Sample preparation was done as described pre viously [10] , using 10 buds from the sampled trees.
Gas chromatography -mass spectrom etry
This was carried out as previously described [ 10] .
Identification o f compounds
Com pounds in bud exudate were identified by com parison o f their GC Rts and MS with those of reference com pounds [11] .
Results and Discussion
Analysis by GC-M S o f the bud exudate of P. si monii, ref. LN, identified 32 phenolic components representing 29 com pounds (Fig. 1, Table I ), which comprised 88.5% o f the total ion current (TIC) recorded. The m ajority o f the exudate was composed o f phenylpropenoic acids and their es ters, and flavanones and their chalcones, which to gether accounted for 85% o f the TIC (Table I) . A num ber o f terpenoids were present in small am ounts, totalling 6% of TIC ( Fig. 1) . Caffeic acid14* and its esters comprised 39% of TIC, of which the methylbutenyl esters15'1619'21'22 com prised 33%) o f TIC (Table I) . M ethylbutenyl esters of acetyloxycaffeic acid20'23'25,37 represented a fur ther 7% o f TIC. Flavanones accounted for 36% of TIC, prim arily as pinocem brin24,28 (10% TIC) and pinobanksin-3-acetate33'34 (22% TIC). M inor 477 * Superscripts refer throughout to peak numbers in Fig. 1 and in Table I .
N o tes
Ca)
P.vunna nensis [16] ) are given to two decimal places to indicate the elution sequence of peaks which chromatograph closely. Factors such as concentration of the com pound concerned and/or characteristics of a particular G C column are liable to affect the chromatography, and for general purposes the M U figures are probably reliable to a single decimal place only [17] . 2 The ion current generated depends on the characteristics of the compound concerned and is not a true quantitation (see [11] ). The higher molecular weight flavones and flavanones will be underestimated compared to lower molecu lar weight compounds. 3 Both cis and trans isomers of this compound are present. 4 This compound is present as two TMS derivatives.
amounts of flavones were present (3% TIC), prin cipally galangin36'41 (2% TIC) and chrysin38 (1% TIC).
Bud exudate of a second specimen of P. simonii, from Luozhenying, was similar in qualitative com position to specimen LN, containing major amounts of caffeic and acetyloxycaffeic acids and their esters (47% TIC) and flavanones (24% TIC), although the amounts of terpenoids present were higher (20% TIC).
Bud exudate of P. yunnanensis, ref. Hei 1, con tained essentially the same phenolic components as did that of P. simonii (Fig. 1, Table I ). Caffeic acid14 and its esters comprised 34% of TIC, of which the methylbutenyl esters15,16' 1 9 ,2 1 '22 com prised 30% of TIC (Table I) . Methylbutenyl esters of acetyloxycaffeic acid20'23,25'27 were present (0.6% TIC) but in smaller amounts than in P. si monii. Flavanones accounted for 39% of TIC. As with P. simonii these were principally pinocem-brin24-28 (10% TIC) and pinobanksin-3-acetate3 3 3 4 (23 % TIC). Flavones were present in minor amounts (6 % TIC). As with P. simonii, galangin3641 (3% TIC) and chrysin38 (2% TIC) were the principal flavones. Two sesquiterpene al cohols13,17 ( Fig. 1) possibly isomers of a single compound, were present totalling 13% of TIC. These terpenoids were different from those present in P. simonii (Fig. 1) .
Bud exudate of a second specimen of P. yunnanensis, ref. LU D 3, was very similar both in quali tative and quantitative composition of its pheno lics to that of specimen Hei I. The terpenoids of specimen LU D 3 were however essentially the same, qualitatively and quantitatively, to those seen in P. simonii, ref. LN (Fig. 1) .
Bud exudates of P. simonii and P. yunnanensis are very similar in phenolic composition. The ter penoid pattern may differ, but this does not ap pear to be a species difference as P. simonii ref. It has been previously established that the com position of poplar bud exudate can reliably indi cate the interrelationships of poplars [8 , 1 2 , 13] and can even differentiate between morphologi cally similar clones [14] . The greater the similarity of the bud exudate composition, the closer the rela tionship of the plants. We have previously shown that bud exudate compositions of different speci mens identified as P. nigra L. vary widely in com position although all characteristically contain flavanones and butenyl caffeates [15] . If such bio chemically different clones of P. nigra can be considered as members of a single (very diverse) "species" then the specimens of P. simonii and P. yunnanensis which we have examined also rep resent members of a single species. We therefore support the suggestion of Elwes and Henry [6 ] that P. yunnanensis is only a geographical form, or sport, of P. simonii.
